Involvement of IFN-gamma in Bacillus Calmette-Guérin-induced but not in tumor-induced sensitization to TNF-induced lethality.
In healthy mice, murine (m) TNF is fairly lethal, whereas human (h) TNF (a selective murine TNF-R55 agonist) is rather harmless. However, we and others observed that mice suffering from a bacterial infection, such as Bacillus Calmette-Guérin (BCG), or bearing i.m. some types of tumor, develop a hypersensitivity to the IL-6-inducing and lethal properties of hTNF. This is a cardinal problem as it severely limits the potential use of hTNF-R55-specific agonists for systemic treatment of human cancer. Using mice carrying a targeted disruption in the gene encoding the IFN-gamma receptor (IFN-gamma Ro/o), we here report that endogenous IFN-gamma plays a crucial role in the development of TNF hypersensitivity during BCG infection. Indeed, both the lethality and the IL-6 induced by hTNF were drastically reduced in IFN-gamma Ro/o mice as compared with control mice. These results demonstrate that the enhancement of TNF effects is at least an equally important mechanism by which IFN-gamma contributes to BCG-induced hypersensitivity as the previously described augmentation of TNF production. Experiments in athymic nude mice, either depleted of NK cells or not, revealed that the latter cell population is an important source of the sensitizing IFN-gamma during BCG infection. In contrast, IFN-gamma Ro/o mice were as susceptible as control mice to the sensitizing effects of tumors. mTNF, which interacts with both mTNF-R55 and mTNF-R75 and causes lethality on its own, is as toxic in IFN-gamma Ro/o mice as in wt control mice; this means that TNF-induced IFN-gamma does not play a role in mTNF-induced lethality.